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Description
[Technical Field]

[0001] The present disclosure relates to the field of
wireless communication systems, and in particular, to a
signal transmission/reception method, user equipment,
and base station.

[Background Art]

[0002] To meet the demand for wireless data traffic
having increased since deployment of 4th generation
(4G) communication systems, efforts have been made
to develop an improved 5th generation (5G) or pre-5G
communication system. The 5G or pre-5G communica-
tion system is also called a 'beyond 4G network’ or a
‘post long term evolution (LTE) system’. The 5G commu-
nication system is considered to be implemented in high-
er frequency (mmWave) bands, e.g., 60 GHz bands, so
as to accomplish higher data rates. To decrease propa-
gation loss of the radio waves and increase the trans-
mission distance, beamforming, massive multiple-input
multiple-output (MIMO), full dimensional MIMO (FD-MI-
MO), array antenna, analog beamforming, and large
scale antenna techniques are discussed with respect to
5G communication systems. In addition, in 5G commu-
nication systems, development for system network im-
provement is under way based on advanced small cells,
cloud radio access networks (RANSs), ultra-dense net-
works, device-to-device (D2D) communication, wireless
backhaul, moving network, cooperative communication,
coordinated multi-points (CoMP), reception-end interfer-
ence cancellation and the like. In the 5G system, hybrid
frequency shift keying (FSK) and Feher’s quadrature am-
plitude modulation (FQAM) and sliding window superpo-
sition coding (SWSC) as an advanced coding modulation
(ACM), and filter bank multi carrier (FBMC), non-orthog-
onal multiple access (NOMA), and sparse code multiple
access (SCMA) as an advanced access technology have
been developed.

[0003] The Internet, which is a human centered con-
nectivity network where humans generate and consume
information, is now evolving to the Internet of things (loT)
where distributed entities, such as things, exchange and
process information without human intervention. The In-
ternet of everything (IoE), which is a combination of the
loT technology and the big data processing technology
through connection with a cloud server, has emerged.
As technology elements, such as "sensing technology",
"wired/wireless communication and network infrastruc-
ture", "service interface technology", and "security tech-
nology" have been demanded for loT implementation, a
sensor network, a machine-to-machine (M2M) commu-
nication, machine type communication (MTC), and so
forth have been recently researched. Such an IoT envi-
ronmentmay provide intelligent Internet technology serv-
ices that create a new value to human life by collecting
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and analyzing data generated among connected things.
loT may be applied to a variety of fields including smart
home, smart building, smart city, smart car or connected
cars, smart grid, health care, smart appliances and ad-
vanced medical services through convergence and com-
bination between existing information technology (IT)
and various industrial applications.

[0004] In line with this, various attempts have been
made to apply 5G communication systems to loT net-
works. For example, technologies such as a sensor net-
work, MTC, and M2M communication may be implement-
ed by beamforming, MIMO, and array antennas. Appli-
cation of a cloud RAN as the above-described big data
processing technology may also be considered to be as
an example of convergence between the 5G technology
and the loT technology.

[0005] As described above, various services can be
provided according to the development of a wireless
communication system, and thus a method for easily pro-
viding such services is required.

[0006] WO 2018/045247 A1 discloses an eNodeB op-
erable to perform physical random access channel
(PRACH) transmissions in an unlicensed frequency
band.

[0007] SAMSUNG: "Frame structure for NR-U", 3GPP
DRAFT; R1-1808765-FRAME STRUCTURE, discloses
agreements regarding LBT requirements to support sin-
gle or multiple switching points.

[Disclosure]
[Technical Problem]

[0008] In a NR-U system, or an unlicensed spectrum
system, a user equipment attempting to transmit a ran-
dom access preamble may cause its own LBT failure
since other users transmit other uplink signals at the
same time and perform advance timing, which may cause
waste of random access resources and unfairly reduce
the probability of random access preamble transmission.
Therefore, some methods are needed to improve the
probability of random access preamble transmission.

[Technical Solution]

[0009] The present disclosure provides a user equip-
ment, a base station and a signal transmission/reception
method by the user equipment and by the base station,
as defined by the appended set of claims

[Description of Drawings]

[0010] The above and/or additional objects, features
and advantages of the present disclosure will become
more apparent through the description of the embodi-
ments of the present disclosure with reference to the fol-
lowing accompanying drawings, wherein
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Fig. 1 is a schematic flow chart of a signal transmis-
sion method according to an embodiment of the
present disclosure;

Fig. 2 is a diagram showing an example of failure of
a PRACH LBT caused by other uplink signal inter-
ference;

Fig. 3is adiagram showing an example of performing
LBT by using TA_rach;

Fig. 4 is a diagram showing an example of a change
of a power ramping counter and a preamble trans-
mission counter;

Fig. 5 is a diagram showing an example of frequency
domain multiplexing of uplink signal transmission
and PRACH resources;

Fig. 6 is a diagram showing an example of partial
punching of frequency domain multiplexing in an up-
link signal transmission;

Fig. 7 is a diagram showing an example of complete
punching frequency domain multiplexing in an uplink
signal transmission;

Fig. 8 is a schematic diagram of a user equipment
for signal transmission according to an embodiment
of the present disclosure;

Fig. 9is aschematic diagram of a base station device
for signal transmission/ reception according to an
embodiment of the present disclosure;

Fig. 10 is a diagram showing an example of available
random access occasion indications; and

Fig. 11 is a diagram showing an example of an ef-
fective and available RO.

Best Mode for Carrying out the Invention

[0011] In that regard, according to an aspect, the
presentinvention provides a signal transmission method,
as defined in Claim 1. Some of its features include:
determining an available random access occasion and
atiming advance (TA) value; performing listen before talk
(LBT) before a TA of the first available random access
occasion; and transmitting, if the LBT is successful, the
random access preamble on the random access occa-
sion.

[0012] Preferably, the timing advance (TA) value in-
cludes one of the following: a maximum timing advance
value that a timing advance command can indicate; a
cell specific timing advance value configured by a net-
work device; and a user equipment specific timing ad-
vance value configured by a network device.

[0013] Preferably, the method includes: performing, if
the LBT fails, the LBT before the TA of the next available
random access occasion.

[0014] Preferably, the method includes: determining,
if the LBT fails, behavior(s) of a power ramping counter
and/or a preamble transmission counter, according to a
positional relationship of the next available random ac-
cess occasion with respect to the previously available
random access occasion of the next available random
access occasion.
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[0015] Preferably, determining behavior(s) of a power
ramping counter and/or a preamble transmission coun-
ter, according to a positional relationship of the next avail-
able random access occasion with respect to the previ-
ously available random access occasion of the next avail-
able random access occasion, includes: adding to the
power ramping counter and/or the preamble transmis-
sion counter when one of the following conditions exists:
the next available random access occasion is the first
available random access occasion in a time period; the
next available random access occasion and the previ-
ously available random access occasion of the next avail-
able random access occasion belong to two differenttime
periods; the interval between the next available random
access occasion and the previously available random
access occasion of the next available random access
occasion is greater than or equal to a threshold, wherein
the threshold is a pre-fixed time length, or a time length
configured by the network side.

[0016] Preferably, the time period includes at leastone
of the following: a mapping period of a synchronization
signal block to the random access occasion; a mapping
pattern period of a synchronization signal block to the
random access occasion; arandom access configuration
period; and a synchronization signal block period.
[0017] Preferably, the timing advance value includes
one or more timing advance values, and the method fur-
therincludes: determining priority information of an uplink
signal; determining, according to the determined priority
information of the uplink signal, the timing advance value
TA_ul of the uplink signal; and performing the LBT before
the TA_ul of a time-frequency resource of the uplink sig-
nal; transmitting, if the LBT is successful, the uplink sig-
nal, wherein the priority information of the uplink signal
is obtained or preset by network device configuration in-
formation.

[0018] Preferably, the timing advance value of the up-
link signal with a higher priority is greater than or equal
to the timing advance value of the uplink signal with a
lower priority The disclosure also provides a signal trans-
mission method, including: determining a time-frequency
resource position of an available random access occa-
sion and a time-frequency resource position of an uplink
signal to be transmitted; and puncturing, when there is
frequency domain multiplexing between the time-fre-
quency resource position of the uplink signal to be trans-
mitted and the time-frequency resource position of the
available random access occasion, on a time-frequency
resource with frequency domain multiplexing on the time-
frequency resource of the uplink signal to be transmitted.
[0019] Preferably, puncturing on a time-frequency re-
source with frequency domain multiplexing on the time-
frequency resource of the uplink signal to be transmitted,
includes: not performing uplink signal transmission on
the time-frequency resource with frequency domain mul-
tiplexing on the time-frequency resource of the uplink sig-
nal to be transmitted, and/or, only performing the uplink
signal transmission on the time-frequency resource with-
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outfrequency domain multiplexing on the time-frequency
resource of the uplink signal to be transmitted; or,not per-
forming uplink signal transmission on the time-frequency
resource of the uplink signal to be transmitted.

[0020] Inaddition, the presentdisclosure also provides
a signal reception method, as defined in Claim 9.
[0021] The present invention further provides a user
equipment, as defined in Claim 10.

[0022] Outofthe scope ofthe presentinvention, acom-
puter readable medium, having computer executable in-
structions stored thereon may be provided that, when
executed by a processor, causes the processor to per-
form any of the foregoing methods.

[0023] The present invention further provides a base
station, as defined in Claim 15.

Mode for the Invention

[0024] Embodiments of the present disclosure will be
described in detail with reference to drawings hereafter.
However, it should be understood that the description is
illustrative, merely used for explaining the present appli-
cation and should not be regarded as any limitations
thereto. In addition, descriptions of well-known structures
and techniques are omitted in the following description
in order to avoid unnecessarily obscuring the concept of
the present disclosure.

[0025] It should be understood by those skilled in the
art that singular forms "a", "an", "the", and "said" may be
intended to include plural forms as well, unless otherwise
stated. It should be further understood that terms "in-
clude/including" used in this specification specify the
presence of the stated features, integers, steps, opera-
tions, elements and/or components, but not exclusive of
the presence or addition of one or more other features,
integers, steps, operations, elements, components,
and/or combinations thereof. It should be understood that
when a component is referred to as being "connected to"
or "coupled to" another component, it may be directly
connected or coupled to other elements or provided with
intervening elements therebetween. In addition, "con-
nected to" or "coupled to" as used herein may include
wireless connection or coupling. As used herein, term
"and/or" includes all or any of one or more associated
listed items or combinations thereof.

[0026] Those skilled in the art will appreciate that all
terms (including technical terms and scientific terms)
used herein have the same meaning as commonly un-
derstood by one of ordinary skill in the art belonging to
the field of the present invention, unless otherwise de-
fined. It should also be understood that those terms, such
as those defined in a general dictionary, should be un-
derstood as having a meaning consistent with the mean-
ing in the context of the prior art, and it is not intended to
be construed in an idealized or overly formal sense un-
less specifically defined herein.

[0027] Those skilled in the art may understand that the
"terminal" and "terminal equipment" as used herein in-
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clude both a wireless signal receiver device only having
a wireless signal receiver without a transmitting capabil-
ity, and a receiving and transmitting hardware having a
device capable of receiving and transmitting hardware
for two-way communication over a two-way communica-
tion link. Such device may include: a cellular or other
communication device having a single line display or a
multi-line display, or a cellular or other communication
device without a multi-line display; a PCS (Personal
Communications Service), which may combine voice,
data processing, fax and/or data communication capa-
bilities; a PDA (Personal Digital Assistant), which may
include a radio frequency receiver, a pager, Internet/In-
tranet access, a web browser, a notepad, a calendar,
and/or a GPS (Global Positioning System (Global Posi-
tioning System) receiver; a conventional laptop and/or a
palmtop computer or other devices having and/or includ-
ing aradio frequency receiver. As used herein, "terminal”
and "terminal equipment" may be portable, transportable,
installed in a vehicle (in aviation, sea and/or land), or
adapted and/or configured to operate locally, and/or op-
erated in any other position on the earth and/or space in
a distributed form. As used herein, "terminal" and "termi-
nal equipment" may also be a communication terminal,
an internet terminal, and a music/video playing terminal,
for example, a PDA, a MID (Mobile Internet Device),
and/or a mobile phone having a music/video playback
function, and may also be a smart TV, a set-top box and
other devices.

[0028] A time unitinthe presentinvention may be: one
OFDM symbol, one OFDM symbol group (consisting of
multiple OFDM symbols), one slot, one slot group (con-
sisting of multiple slots), one subframe, one subframe
group (consisting of multiple sub-frames), one system
frame, one system frame group (consisting of multiple
system frames); or may be an absolute time unit, such
as 1 millisecond, 1 second, etc.; the time unit can also
be a combination of multiple granularities, for example,
N1 slots plus N2 OFDM symbols.

[0029] Afrequencydomainunitinthe presentinvention
may be: one subcarrier, one subcarrier group (consisting
of multiple subcarriers), and one resource block (RB),
also referred to as a physical resource block (PRB), a
resource block group (consisting of multiple RBs), a
bandwidth part (BWP), a bandwidth part group (consist-
ing of multiple BWPs), a bandwidth/carrier, a bandwidth
group/carrier group; or may be an absolute frequency
domain unit, such as 1 Hz, 1 kHz, etc.; the frequency
domain unit can also be a combination of multiple gran-
ularities, for example, M1 PRBs plus M2 subcarriers.
[0030] In order to meet a huge service traffic demand,
5G communication system is expected to work on re-
sources from low frequency bands up to high frequency
bands about 100 G, including licensed frequency bands
and unlicensed frequency bands. Wherein, the unli-
censed frequency bands mainly consider frequency
bands at 5 GHz and 60 GHz. A 5G system operating in
unlicensed frequency bands is referred to as an NR-U
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system, which can include a scenario that the system
operates independently on unlicensed frequency bands,
as well as a scenario that the system operates by means
of dual connectivity (DC) with licensed frequency bands,
and may also include a scenario that the system operates
by means of carrier aggregation (CA) with licensed fre-
quency bands. In 5GHz frequency bands, a Wireless Fi-
delity (WiFi) system in 802.11 series, radar, and LTE'’s
Licensed-Assisted Access (LAA) system have been de-
ployed, all of which follow Listen before talk (LBT) mech-
anism, that is, a radio channel must be detected before
transmitting a signal, and the radio channel can be oc-
cupied for transmitting a signal only when the radio chan-
nel is detected to be idle. In 60 GHz frequency bands,
since 802.11ay systems already exist, the LBT mecha-
nism is also required to be followed. In other unlicensed
frequency bands, an effective coexistence method shall
be established according to a corresponding standard.
[0031] The LBT mechanism can be classified into two
types. One is referred to as a first type LBT, commonly
known as Category 4 LBT (TS 36.213 15.2.1.1), which
determines a collision window size (CWS) and randomly
generates a backoff factor X. If X carrier monitoring slots
(CCAsslots) are idle, a signal can be transmitted. The first
type LBT is classified into four LBT priority classes, which
correspond to different Quality criterion indicators
(QCls). Different LBT priority classes, have different
CWS sizes (that is, different sets of CW values), different
defer periods (a defer period is equal to 16+9*n micro-
seconds, and n is an integer greater than or equal to 1),
and different maximum channel occupancy time
(MCOT). The other is referred to as a second type LBT
(TS 36.213 15.2.1.2), in which a transmission terminal
only needs to perform Clear Channel Assessment (CCA)
detection for 25us before starting to transmit signals,
which is defined by the standard, and if the channel is
idle, signals are transmitted.

[0032] Moreover,in 5G system, the concept of a band-
width part (BWP) is introduced. The transmission and
reception of UE are performed within one BWP. The
downlink reception is performed within a DL BWP, and
the uplink transmission is performed within a UL BWP.
A BWP can be equal to the system bandwidth or a part
of the system bandwidth of the carrier. A base station
can configure multiple BWPs for the UE, but the trans-
mission and reception of UE can only performed within
one BWP at a time. Such a BWP is referred to as an
active BWP (active BWP). The base station can dynam-
ically indicate the active BWP by using dynamic signal-
ing, for example, a DL grant or UL grant for scheduling
downlink or uplink data, or can defer to a default BWP
by using a predefined timer. Certainly, it is not excluded
that the transmission and reception of a UE capable of
being strong in a 5G system or other systems can be
performed on multiple BWPs at same time. The frequen-
cy domain resources occupied by BWPs of respective
UEs may be identical or unidentical. The difference of
frequency domain resources occupied by the BWP of the
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UE may be overlapping but not completely overlapping,
or even not overlapping in frequency domain resources.
The bandwidths of BWPs of UEs may be identical or un-
identical. On a base station side, the base station can
usually perform transmission and reception on BWPs of
multiple UEs. For example, from the perspective of a
base station, there is a carrier of 80 MHz bandwidth,
which can be divided into four non-overlapping sub-
bands, each sub-band with 20 MHz. For a UE, one sub-
band is a BWP. One or more BWPs occupied by each
downlink transmission of the base station may be differ-
ent, for example, UEs served by different downlink trans-
missions are different, so BWPs may be different; or dif-
ferent downlink transmissions serve a same UE, but the
BWP of the UE is changing.

[0033] Meanwhile,in 5G communication system, in ad-
dition to transmitting a random access preamble signal,
when transmitting other uplink signals (e.g., a physical
uplink shared channel signal), a user equipment (UE,
also referred to as a user) needs to transmit signals ac-
cording to the obtained timing advance (TA) value, for
example, to transmit data according to downlink synchro-
nization time and a time advance (TA), so that the time
when uplink signals arrive at the base station are basi-
cally same. The timing advance value can be obtained
in two manners, and one is obtained from a timing ad-
vance command (TA command) in a random access
feedback message, for example, a 12-bit timing advance
command, in a random access process; the other is a
time advance value that needs to be used for subsequent
transmission based on adjusting an old timing advance
value and the obtained timing advance command (e.g.,
6-bit TA command). However, the user equipment does
not use the timing advance value, when transmitting a
random access preamble signal.

[0034] The transmission in wireless communication
system includes: transmission (referred to as downlink
transmission) from a base station (gNB) to a user equip-
ment (UE), of which the corresponding slot is referred to
as adownlink slot, and transmission (referred to as uplink
transmission) from a UE to a base station, of which the
corresponding slot is referred to as an uplink slot.
[0035] In downlink communication of a radio commu-
nication system, the system periodically transmits a syn-
chronization signal and a broadcast channel to the user
through a synchronization signal/PBCH block (SSB),
which the periodicity is a synchronization signal block
periodicity (SSB periodicity), or SSB burst periodicity.
Meanwhile, the base station configures arandom access
configuration period (PRACH configuration period), and
configures a certain number of random access transmis-
sion occasions (also referred to as random access oc-
casions, PRACH transmission occasion, RO) within the
period, which satisfy that all SSBs can be mapped to the
corresponding RO within a mapping period (a certain
length of time).

[0036] Inanew radio (NR)communication system, the
performance of random access directly influences user’s
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experience before radio resource control is established,
for example, during random access. In a conventional
wireless communication system, for example, LTE or
LTE-Advanced, arandom access process is used in var-
jous scenarios such as establishment of an initial link,
cell handover, reestablishment of an uplink, and RRC
connection reestablishment, and is classified into Con-
tention-based Random Access and Contention-free
Random Access, depending upon whether a user mo-
nopolizes preamble sequence resources. Since, for the
contention-based random access, each user selects a
preamble sequence from same preamble sequence re-
sources when trying to establish an uplink, there may be
acase in which multiple users select and transmita same
preamble sequence to the base station. Therefore, the
collision resolution mechanismbecomes animportantre-
search direction in the random access. How to reduce
the collision probability and how to quickly solve a colli-
sion that has occurred are key indicators influencing the
random access performance.

[0037] The contention-based random access process
in LTE-A includes four steps, as shown in Fig. 3. In the
first step, a user randomly selects one preamble se-
quence from a preamble sequence resource pool and
transmits the preamble sequence to a base station. The
base station performs correlation detection on the re-
ceived signal, so as to identify the preamble sequence
transmitted by the user. In the second step, the base
station transmits a Random Access Response (RAR) to
the user, the RAR containing an identifier of a random
access preamble sequence, a timing advance instruction
determined according to a time delay between the user
and the base station, a Cell-Radio Network Temporary
Identifier (C-RNTI), and time-frequency resources allo-
cated for the user to perform uplink transmission next
time. In the third step, the user transmits a third message
(Msg3), to the base station according to the information
in the RAR. The Msg3 contains information such as a
user equipment terminal identifier and an RRC link re-
quest, wherein the user equipment terminal identifier is
an identifier that is unique to the user and used for re-
solving collision. In the fourth step, the base station trans-
mits a collision resolution identifier to the user, the colli-
sion resolution identifier containing a user equipment
identifier corresponding to a user who wins in the collision
resolution. The user upgrades TC-RNTI to C-RNTI upon
detecting its identifier, and transmits an Acknowledge-
ment (ACK) signal to the base station to complete the
random access process and waits for the scheduling of
the base station. Otherwise, the user will start a new ran-
dom access process after a certain delay.

[0038] For a contention-free random access process,
since the base station has known the identifier of the
user, it can allocate a preamble sequence to the user.
Thus, when transmitting a preamble sequence, the user
does not need to randomly select a sequence, and in-
stead, it use the allocated preamble sequence. Upon de-
tecting the allocated preamble sequence, the base sta-
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tion will transmit a corresponding random access re-
sponse, the random access response including informa-
tion such as timing advance and uplink resource alloca-
tion. Upon receiving the random access response, the
user considers that the uplink synchronization has been
completed, and waits for the further scheduling of the
base station. Therefore, the contention-free random ac-
cess process contains only two steps: afirst step of trans-
mitting a preamble sequence, and a second step of trans-
mitting a random access response.

[0039] The random access process in LTE is applica-
ble to the following scenarios:

1. initial access under RRC_IDLE;

2. reestablishment of RRC connection;

3. cell handover;

4. the downlink data arrives and a random access
process is requested (when the uplink is nonsyn-
chronous) in an RRC connected state;

5. the uplink data arrives and a random access proc-
essisrequested (when the uplink is nonsynchronous
or no source is allocated for a scheduling request in
a PUCCH resource) in an RRC connected state; and
6. positioning.

[0040] However, in a NR-U system, or an unlicensed
spectrum system, a user equipment attempting to trans-
mit a random access preamble may cause its own LBT
failure since other users transmit other uplink signals at
the same time and perform advance timing, which may
cause waste of random access resources and unfairly
reduce the probability of random access preamble trans-
mission, as shown in Fig. 2. Therefore, some methods
are needed to improve the probability of random access
preamble transmission.

[0041] In order to make purposes, technical solutions
and advantages of the present application more clearly,
the embodiments of the present application will be further
described in detail below with reference to the accompa-
nying drawings.

Embodiment 1

[0042] The embodiment of the present application pro-
vides a signal transmission method. As shown in Fig. 1,
the method includes: Step S110, determining an availa-
ble random access occasion and a timing advance (TA)
value; step S120, performing listen before talk (LBT) be-
fore a TA of the first available random access occasion;
and S130, transmitting, if the LBT is successful, the ran-
dom access preamble on the random access occasion.
[0043] For a new system, for example, an unlicensed
spectrum NRU system, the user equipment may perform
LBT before uplink transmission and then transmit an up-
link signal; when transmitting other uplink signals other
than PRACH, such as a Physical Uplink Share Channel
(PUSCH), a Physical Uplink Control Channel (PUCCH),
and a sounding reference signal (SRS), the timing ad-
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vance may be used so that the PRACH transmission is
more likely to fail the LBT without using the time advance
at the same time, which causes the PRACH to fail to be
transmitted. The present invention provides a signal
transmission/reception method. When the user equip-
ment performs random access preamble transmission in
anunlicensed spectrum system, forexample, a NRU sys-
tem, the present invention proposes that the user equip-
ment may transmit random access preamble according
to the timing advance value configured by a network
equipment or a preset timing advance value. This allows
the transmission of the PRACH to have a higher priority
to obtain a higher probability of successful transmission.
[0044] Specifically, in this embodiment, the UE obtains
configuration information of the network from the network
side through system information, an RRC configuration
message or the downlink control channel, and includes
at least one of the following:

*random access configuration information, including
at least one of the following:

- arandom access configuration period;

- arandom access occasion time unit index (e.g.,
a slot index, a symbol index, a subframe index,
etc.);

- arandom access occasion frequency domain
unit index (e.g., a carrier index, a BWP index, a
PRB index, a subcarrier index, etc.);

- the number of random access occasions;

- random access preamble format (e.g., cyclic
prefix (CP) length, preamble sequence length
and repetition number, guard interval GT length,
used subcarrier size, etc.);

- the number of random access preambles, a root
sequence index, and a cyclic shift value;

- the number of SSBs that can be mapped on ran-
dom access occasions;

* SSB configuration information, including at least
one of the following:

- SSB period size;

- thenumber of SSBs transmitted during one SSB
period;

- time unit positions of SSBs transmitted within
one SSB period;

- frequency domain unit positions of SSBs trans-
mitted within one SSB period;

* a timing advance value TA_rach;

- inparticular, the TA_rach may be included in the
random access configuration information;

* LBT configuration information, including at least
one of the following:
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- LBT priority information;

- time length implementing the LBT T_lbt;

- time length that can user channel resources af-
ter the LBT is completed.

[0045] The UE obtains the mapping information of the
SSB to the RO based on the foregoing configuration in-
formation, and the mapping information may include at
least one of the following:

* a mapping period of the SSB to the RO (e.g., the
number of random access configuration periods re-
quired to complete at least one SSB-to-RO map-
ping);

* a mapping pattern period of the SSB to the RO
(e.g., time length ensuring same SSB-to-RO map-
ping in adjacent two mapping pattern periods, the
number of required SSB-to-RO mapping periods, or
the number of required random access configuration
period).

[0046] The UE selects one SSB (i.e., obtains its SSB
index), and SSB-RO mapping relationship (i.e., specifies
the position and number of ROs corresponding to a cer-
tain SSB), and determines available random access oc-
casions, thatis, determining one or more random access
signal occasions (PRACH occasions, RO) that are cur-
rently available for the selected SSB; in particular, the
above-mentioned available random access occasions
are all determined by the UE according to the SSB-RO
mapping relationship. The determined valid random ac-
cess occasion is determined by the UE based on uplink
and downlink configuration information configured by the
network device and/or configuration information of the
SSB, as determined by the UE.

1. An uplink part, which is indicated by the uplink and
downlink configuration information only in an uplink
and downlink configuration period, of the random ac-
cess occasion obtained from the random access
configuration, is the valid random access occasion;
or,

2. A non-downlink part, which is indicated by the up-
link and downlink configuration information only in
an uplink and downlink configuration period, of the
random access occasion obtained from the random
access configuration, is the valid random access oc-
casion; or,

3. A part after one or more time units after the down-
link part ending, which is indicated by the uplink and
downlink configuration information only in an uplink
and downlink configuration period, of the random ac-
cess occasion obtained from the random access
configuration, is the valid random access occasion;
or,

4. A part after one or more time units after the last
SSB in the SSB configuration information, which is
indicated by the uplink and downlink configuration
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information only in an uplink and downlink configu-
ration period, of the random access occasion ob-
tained from the random access configuration, is the
valid random access occasion.

[0047] The UE performs the LBT before determining
the starting position of the one or more recent available
random access signal occasions, that is, indicating that
the starting position is T_dl (may also indicate that the
starting position is the time when the downlink synchro-
nization time is 0, i.e., T_dI=0), and then the UE performs
the LBT in the T_lIbt time before T_dI+TA rach, wherein
T_lbt can be indicated by the LBT configuration informa-
tion, as shown in Fig. 3. In particular:

1. TA_rach is used to advance the LBT time when
the UE transmits the PRACH in one of the following
cases:

a) when the PRACH is transmitted in a primary
cell (Pcell); or,

b) in a primary secondary cell (Pscell); or,

c) in a secondary network (Scell);

2. and/or the UE uses TA_rach to advance the LBT
time in one of the following random access trigger
events:

a) beam failure recovery request;
b)random access triggered by the downlink con-
trol channel;
c) scheduling request;
d) initial access under RRC_IDLE;
e) reestablishment of RRC connection;
f) cell handover;
g) the downlink or uplink data arrives and a ran-
dom access process is requested (when the up-
link is nonsynchronous) in an RRC connected
state;
h) positioning.
[0048] Wherein, the TA rach can be:
1. a maximum timing advance value that the timing
advance command can indicate;
2. a cell-specific timing advance value configured by
the network device (e.g., a cell-specific timing ad-
vance value set by considering a cell coverage,
and/or inter-cell interference condition);
3. a user equipment specific timing advance value
configured by the network device.

[0049] Ifthe LBT is successful, the UE transmits a ran-
dom access preamble on the current RO according to
the configured preamble format; and calculates a RA-
RNTI for subsequent search for a random access feed-
back based on the time-frequency position index of the
RO that transmits the preamble. The UE obtain a timing
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advance value TA_rar indicated by the TA command of
the network configuration from the random access feed-
back, and the UE determines its actual timing advance
value TA actual=TA+TA rar; wherein if the TA rar is
configured as a negative number, it means that
TA_actual is smaller than the configured TA; if TA_rar is
configured as a positive number, it means that TA_actual
is greater than the configured TA; if TA_rar is configured
to zero, it means TA_actual=TA. In particular, it can also
be expressed as the actual timing advance value
TA_actual =TA-TA_rar, wherein, if TA_rar is configured
as a negative number, it means that TA_actual is greater
than the configured TA; if TA_rar is configured as a pos-
itive number, it means that TA_actual is smaller than the
configured TA; if TA_rar is set to zero, it means
TA_actual=TA.

[0050] If the LBT fails, the UE finds the next available
RO corresponding to the selected SSB mapping, which
is denoted as RO_x. According to the above method, the
LBT is performed before the starting position ofthe RO_x,
that is, indicating that the starting position is T_dl (may
also indicate that the starting position is the time when
the downlink synchronization time is 0, i.e., T_dI=0), and
then the UE performs the LBT in the T_Ibt time before
T_dI+TA_rach, as shown in Fig. 3.

* When RO_x is the first RO corresponding to the
selected SSB mapping in the time period in which
RO _x is located, the UE needs to perform at least
one of the following:

- the power ramping counter is added by 1 and/or
the preamble transmission counter is un-
changed;

- the power ramping counter is added by 1 and/or
the preamble transmission counter is added by
1;

* the power ramping counter is unchanged and/or
the preamble transmission counter is added by 1;
when RO_x is not the first RO corresponding to the
selected SSB mapping in the time period in which
RO _x is located, the UE needs to keep the power
ramping counter unchanged and/or the preamble
transmission counter unchanged.

[0051] The time period may be: a random access con-
figuration period, an SSB-to-RO mapping period, and an
SSB-to-RO mapping pattern period; Fig. 4 shows an ex-
ample as using an SSB-to-RO mapping period.

[0052] In particular, the above condition can be re-
placed by whether RO_x belongs to a different time pe-
riod from the previous RO that attempting the LBT; thatis:

*when RO_x belongs to a different time period from
the previous RO that attempting the LBT, the UE
needs to perform at least one of the following:
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- the power ramping counter is added by 1 and/or
the preamble transmission counter is un-
changed;

- the power ramping counter is added by 1 and/or
the preamble transmission counter is added by
1;

- the powerramping counteris unchanged and/or
the preamble transmission counteris added by 1

*when RO_x belongs to a same time period with the
previous RO that attempting the LBT, the UE needs
to keep the power ramping counter unchanged
and/or the preamble transmission counter un-
changed.

[0053] Specifically, the above condition may also be
replaced by whether the interval of RO_x and the previ-
ous RO attempting the LBT exceeds a certain time inter-
val N_t; that is:

* when the interval of RO_x and the previous RO
attempting the LBT exceeds N_t, the UE needs to
perform at least one of the following:

- the power ramping counter is added by 1 and/or
the preamble transmission counter is un-
changed;

- the power ramping counter is added by 1 and/or
the preamble transmission counter is added by
1;

- the powerramping counter is unchanged and/or
the preamble transmission counter is added by
1;

* when the interval of RO_x and the previous RO
attempting the LBT does not exceed N_t, the UE
needs to keep the power ramping counter un-
changed and/or the preamble transmission counter
unchanged.

[0054] Wherein, the time interval N_t may be obtained
by the UE from the network through RRC high-level sig-
naling or physical layer control signaling configuration,
or a fixed value N_t preset by the UE: for example,
N_t=10ms, N_gap+N_rarwindow+N_1+ N_new + L2
(N_gap is the interval for transmitting the last symbol of
the preamble to the starting position of the RAR window,
and N_rarwindow is the size of the RAR search window;
N_1+ N_new + L2 includes the physical layer and the
upper layer processing delay of the UE), etc.

[0055] In particular, the above conditions may also be
replaced by that the UE has M consecutive LBT failures
of the ROs; which is:

*when the number of LBT failures of the UE contin-
uous RO reaches M (for example, the LBT counter
of the RO is added by 1 after each LBT failure of the
RO until the value of the counter is greater than or
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equal to the network configured or preset M value),
then The UE needs to perform at least one of the
following:

- the power ramping counter is added by 1 and/or
the preamble transmission counter is un-
changed;

- the power ramping counter is added by 1 and/or
the preamble transmission counter is added by
1;

- the powerramping counter is unchanged and/or
the preamble transmission counteris added by 1

* when the number of LBT failures of the UE contin-
uous RO does not reach M, the UE needs to keep
the power ramping counter unchanged and/or the
preamble transmission counter unchanged.

[0056] The UE continues to perform LBT on the avail-
able ROs until the LBT succeeds, and the UE transmits
a random access preamble; or the LBT fails to a certain
number of times or the number of random access pre-
amble transmissions reaches a maximum value (i.e., the
preamble transmission counter value is equal to a max-
imum number of preamble transmissions configured by
the network) or the initial access timer expires (the initial
access timer is started from the time when the UE first
performs the RO of the LBT until the time limit of the
network configuration is reached, and the initial access
timer expires), and the UE reports arandom access prob-
lem or the UE directly performs cell reselection.

Embodiment 2

[0057] Specifically, in this embodiment, the UE deter-
mines a signal to be transmitted, or a puncture part to be
transmitted, by determining a positional relationship be-
tween the random access occasion and the scheduled
time-frequency resource.

[0058] The UE obtains configuration information of the
network from the network side through system informa-
tion, an RRC configuration message or the downlink con-
trol channel, and includes at least one of the following:

*random access configuration information, including
at least one of the following:

- arandom access configuration period;

- arandom access occasion time unitindex (e.g.,
a slot index, a symbol index, a subframe index,
etc.);

- arandom access occasion frequency domain
unit index (e.g., a carrier index, a BWP index, a
PRB index, a subcarrier index, etc.);

- the number of random access occasions;

- random access preamble format (e.g., cyclic
prefix (CP) length, preamble sequence length
and repetition number, GT length, used subcar-
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rier size, etc.);

- the number of random access preambles, a root
sequence index, and a cyclic shift value;

- the number of SSBs that can be mapped on ran-
dom access occasions;

* SSB configuration information, including at least
one of the following:

- SSB period size;

- the number of SSBs transmitted during an SSB
period;

- time unit positions of SSBs transmitted within
one SSB period;

- frequency domain unit positions of SSBs trans-
mitted within one SSB period;

* a timing advance value TA_rach;
* LBT configuration information;

- LBT priority information;

- time length implementing the LBT;

- time length that can user channel resources af-
ter the LBT is completed.

[0059] The UE can obtain the mapping information of
the SSB to the RO based on the foregoing configuration
information, and the mapping information includes at
least one of the following:

* a mapping period of the SSB to the RO (e.g., the
number of random access configuration periods re-
quired to complete at least one SSB-to-RO map-
ping);

* a mapping pattern period of the SSB to the RO
(e.g., time length ensuring same SSB-to-RO map-
ping in adjacent two mapping pattern periods, the
number of required SSB-to-RO mapping periods, or
the number of required random access configuration
period).

[0060] When the UE receives the uplink scheduling in-
formation (dynamically indicated uplink transmission
time-frequency resources) from the network, or for the
mechanism of schedule-free uplink transmission (pre-
configuration or RRC high-level signaling configures
time-frequency resource for uplink transmission), the UE
can transmit uplink time signals (such as PUSCH,
PUCCH, SRS) on the time-frequency resource at the N
time. When the following occurs:

the time-frequency resource position of the uplink trans-
mission by the UE and the random access time-frequen-
cy resource position configured by the network side (that
is, the time-frequency resource position of the random
access occasion) have a partial or all frequency domain
multiplexing relationship (i.e., there is an overlap for the
two resources in time), as shown in Fig. 5; wherein the
time-frequency resource position of the uplink transmis-
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sion may be an uplink resource that has successfully
performed the LBT, or an uplink resource that has not
performed the LBT;

[0061] Then the UE can:

1. puncture the part, of which frequency domain is
multiplexed, of the uplink signal and the random ac-
cess time-frequency resource, and transmit the up-
link signal only in the place where there is no fre-
quency domain multiplexing, as shown in Fig. 6; in
particular, the LBT can be performed before a time
position that starting actually transmitting.

2. The transmission of the uplink signal is completely
punctured, thatis, nottransmitted, as shownin Fig. 7.

Embodiment 3

[0062] Specifically, in this embodiment, the UE per-
forms the LBT and subsequent uplink transmission, by
using a method of using different configured timing ad-
vance values for different uplink signal transmissions.

[0063] The UE obtains configuration information of the
network from the network side through system informa-
tion, an RRC configuration message or the downlink con-
trol channel, and includes at least one of the following:

*random access configuration information, including
at least one of the following:

- arandom access configuration period;

- arandom access occasion time unitindex (e.g.,
a slot index, a symbol index, a subframe index,
etc.);

- arandom access occasion frequency domain
unit index (e.g., a carrier index, a BWP index, a
PRB index, a subcarrier index, etc.);

- the number of random access occasions;

- random access preamble format (e.g., cyclic
prefix (CP) length, preamble sequence length
and repetition number, GT length, used subcar-
rier size, etc.);

- thenumber of random access preambles, a root
sequence index, and a cyclic shift value;

- thenumber of SSBs that can be mapped onran-
dom access occasions;

* SSB configuration information, including at least
one of the following:

- SSB period size;

- the number of SSBs transmitted during an SSB
period;

- time unit positions of SSBs transmitted within
one SSB period;

- frequency domain unit positions of SSBs trans-
mitted within one SSB period;

* a timing advance value group for different uplink
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signals, including at least one of the following:

- atiming advance value of PRACH: TA_rach;

- atimingadvance value of PUCCH: TA_PUCCH,;
- atimingadvance value of PUSCH: TA_PUSCH,;
- atiming advance value of SRS: TA_SRS;

[0064] Specifically, in the timing advance value group,
the UE determines the timing advance value of the trans-
mission signal according to the priority of transmitting the
uplink signal. For example, the configuration information
includes four timing advance values (TA1, TA2, TA3,
TA4, and TA1<TA2<TA3<TA4, thatis, TA4 corresponds
a signal with highest priority). In such a case, the priority
is that PRACH on Pcell>
PUCCH>PUSCH>SRS>PRACH on Scell; PRACH on
Pcell uses TA4, i.e., TA rach=TA4; PUCCH uses TA3,
i.e.,, TA_PUCCH=TA3; PUSCH uses TA2, i.e,
TA_PUSCH=TA2; SRS and PRACH on Scell uses TA1,
i.e., TA_SRS=TA1, TA rach=TAf1; in particular, the pri-
ority can be classified by service types, for example,
PUCCH_URLLC has higher priority than
PUCCH_eMBB; the priority information of the signal can
be notified by the network configuration to the UE, or
fixed, or determined by the.

* LBT configuration information;

- LBT priority information;

- time length implementing the LBT T_lbt;

- time length that can user channel resources af-
ter the LBT is completed.

[0065] The UE can obtain the mapping information of
the SSB to the RO based on the foregoing configuration
information, and the mapping information includes at
least one of the following:

* a mapping period of the SSB to the RO (e.g., the
number of random access configuration periods re-
quired to complete at least one SSB-to-RO map-
ping);

* a mapping pattern period of the SSB to the RO
(e.g., time length ensuring same SSB-to-RO map-
ping in adjacent two mapping pattern periods, the
number of required SSB-to-RO mapping periods, or
the number of required random access configuration
period).

[0066] The UE selects one SSB (i.e., obtains its SSB
index), and SSB-RO mapping relationship (i.e., specifies
the position and number of ROs corresponding to a cer-
tain SSB), and determines available random access oc-
casions, thatis, determining one or more random access
signal occasions (PRACH occasions, RO) that are cur-
rently available for the selected SSB; the UE performs
the LBT before determining one or more random access
signal occasions, that is, the downlink synchronization
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time is represented as time T_dI (the downlink synchro-
nization time may also be represented as time 0, that is,
T_dI=0). Then the UE can perform the LBT in the T_Ibt
time before T_dI+TA_rach, which T_Ibt can be indicated
by the LBT configuration information, as shown in Fig. 3.
[0067] When performing PUCCH, PUSCH, or SRS
transmission, the UE performs the LBT by using the cor-
responding configured TA_PUCCH, TA_PUSCH or
TA_SRS respectively. Specifically, the UE may:

1. at T_dI+TA_actual+TA_PUCCH/TA_PUSCH /

TA_SRS; or,
2. in T Ibt time before
T_dI+TA_PUCCH/TA_PUSCH/TA_SRS, perform

the LBT;

if the LBT is successful, perform the transmission of
the corresponding uplink signal (PRACH, PUCCH,
PUSCH, or SRS);

if the LBT fails, wait for a while and then attempt the
LBT again; or discard the transmission.

Embodiment 4

[0068] This embodiment describes a method for a UE
to determine available random access time-frequency re-
sources.

[0069] The UE obtains configuration information of the
network from the network side through system informa-
tion, an RRC configuration message or the downlink con-
trol channel, and includes at least one of the following:

*random access configuration information, including
at least one of the following:

- arandom access configuration period;

- arandom access occasion time unitindex (e.g.,
a slot index, a symbol index, a subframe index,
etc.);

- arandom access occasion frequency domain
unit index (e.g., a carrier index, a BWP index, a
PRB index, a subcarrier index, etc.);

- the number of random access occasions;

- random access preamble format (e.g., cyclic
prefix (CP) length, preamble sequence length
and repetition number, GT length, used subcar-
rier size, etc.);

- thenumber of random access preambles, a root
sequence index, and a cyclic shift value;

- thenumber of SSBs that can be mapped onran-
dom access occasions;

- arandom access occasion indication that can
be used, for example:

[0070] Odd: represents that random access occasion,
of which the access random access occasion time unit
and/or a frequency domain unit index is odd, is available
random access occasion; as shown in Fig. 10, there are



21 EP 3 841 819 B1 22

6 ROs in one RACH slot, wherein the odd indexes are
available and the ROs of the even indexes are unavail-
able ROs, so that the adjacent ROs are discontinuous,
and the UE can perform the LBT on the unavailable ROs,
avoiding the interference from a subsequent RO and a
high probability of the LBT failure since a previous RO
being selected by other users.

[0071] In particular, an indication indicating the RACH
slot index available in a random access period may also
be included.

Even: represents that random access occasion, of
which the access random access occasion time unit
and/or a frequency domain unit index is even, is
available random access occasion

All: represents that all random access occasions, of
which the access random access occasion time units
and/or a frequency domain unit indexes are even,
are available.

None: represents that all random access occasions,
of which the access random access occasion time
units and/or a frequency domain unit indexes are
even, are unavailable.

* SSB configuration information, including at least
one of the following:

- SSB period size;

- the number of SSBs transmitted during an SSB
period;

- time unit positions of SSBs transmitted within
one SSB period;

- frequency domain unit positions of SSBs trans-
mitted within one SSB period;

* LBT configuration information;

- LBT priority information;

- time length implementing the LBT;

- time length that can user channel resources af-
ter the LBT is completed.

[0072] The UE can obtain the mapping information of
the SSB to the RO based on the foregoing configuration
information, and the mapping information includes at
least one of the following:

* a mapping period of the SSB to the RO (e.g., the
number of random access configuration periods re-
quired to complete at least one SSB-to-RO map-
ping);

* a mapping pattern period of the SSB to the RO
(e.g., time length ensuring same SSB-to-RO map-
ping in adjacent two mapping pattern periods, the
number of required SSB-to-RO mapping periods, or
the number of required random access configuration
period).

[0073] The UE selects one SSB (i.e., obtains its SSB
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index), and SSB-RO mapping relationship (i.e., specifies
the position and number of ROs corresponding to a cer-
tain SSB), and determines available random access oc-
casions, thatis, determining one or more random access
signal occasions (PRACH occasions, RO) that are cur-
rently available for the selected SSB; wherein determin-
ing the valid RO can be confirmed according to the meth-
od described in the first embodiment, which details are
not described herein; wherein available ROs can be de-
termined as follows at least one of the following:

1.An available random access occasion in the con-
figured random access occasions is determined, ac-
cording to the configured available random access
occasion indication. For example, if the random ac-
cess occasion indication indicates that a random ac-
cess occasion with an odd random access occasion
time unit index is available, an available random ac-
cess occasion may first be determined and then a
valid random access occasion is determined based
on the available random access occasion.

2.A valid random access occasion in the available
random access occasions of the configured random
access occasions is determined, according to the
configured available random access occasion indi-
cation, for example, the random access occasion in-
dication indicates that a random access occasion
with an odd random access occasion time unit index
is available. As shown in Fig. 11, RO 0, RO 1, and
RO 2 are invalid ROs; RO 3, RO 4, and RO 5 are
valid ROs; wherein, if the odd indexes are available
ROs, the finally valid and available ROs are RO3
and ROA. In particular, the availability of the above
random access occasion time unit indexes may be
indexes (including both invalid and valid ROs) ac-
cording to the configured random access occasions,
or indexes re-performed according to the valid ran-
dom access occasions.

[0074] The UE performs the LBT before determining
one or more valid and available random access signal
occasions, wherein the method for performing the LBT
may adopt the methods in other embodiments or existing
methods, which details are not described herein.
[0075] Ifthe LBT is successful, the transmission of the
corresponding uplink signal (forexample, PRACH) is per-
formed;

ifthe LBT fails, the LBT will be attempted again by waiting
for a while; or the transmission is discarded.

[0076] This embodiment further provides a user equip-
ment 800 for signal transmission, as shown in Fig. 8. The
user equipment includes a memory 801 and a processor
802, which the memory stores computer executable in-
structions that, when executed by the processor, perform
at least one of the methods corresponding to the various
embodiments of the present disclosure. However, this is
merely an example, and the user equipment 800 may
additionally further include other elements. For example,
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the user equipment 800 may include a transceiver.
[0077] Specifically, for example, the processor may be
configured to obtain random access configuration infor-
mation, synchronization signal block configuration infor-
mation, and timing advance (TA) value according to re-
ceiving/reading configuration information from the base
station; and to obtain the mapping relationship of the syn-
chronization signal block and the random access occa-
sion, and select a sync signal block. The corresponding
available random access occasions may be obtained ac-
cording to the selected synchronization signal block and
the mapping relationship between the synchronization
signal block and the random access occasion; the LBT
is performed before the TA of the first available random
access occasion; the UE determines whether to transmit
the PRACH on this random access occasion according
to the LBT result.

[0078] Theembodimentfurtherprovidesabase station
device 900 for signal transmission/ reception. As shown
in Fig. 9, the base station device includes a memory 901
and a processor 902, which the memory stores computer
executable instructions that, when executed by the proc-
essor, carry out at least one method corresponding to
each of the above embodiments of the present disclo-
sure. However, this is merely an example, and the base
station 900 may additionally further include other ele-
ments. For example, the base station 900 may include a
transceiver.

[0079] Specifically, for example, the processor may
transmit configuration information to the user equipment
by the network device. A possible random access pre-
amble signal is detected on the configured random ac-
cess occasion; or the network device detects the uplink
signal transmitted by the user equipment on the config-
ured uplink transmission resource.

[0080] The configuration information may include at
least one of the following: random access configuration
information, synchronization signal block configuration
information, and timing advance (TA) value.

[0081] Wherein, the random access configuration in-
formation includes at least one of: a random access con-
figuration period; a random access occasion time unit
index; a random access occasion frequency domain unit
index; a random access occasion number; a random ac-
cess preamble format; the number of random access pre-
ambles, the root sequence index, the cyclic shift value;
the number of SSBs that can be mapped on a random
access occasion.

[0082] Wherein, the synchronization signal block con-
figuration information includes at least one of: SSB period
size; the number of SSBs transmitted during an SSB pe-
riod; time unit positions of SSBs transmitted within one
SSB period; frequency domain unit positions of SSBs
transmitted within one SSB period;

[0083] the timing advance value TA may be one of: a
maximum timing advance value that a timing advance
command can indicate; a cell specific timing advance
value configured by a network device; and a user equip-
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ment specific timing advance value configured by a net-
work device.

[0084] Outofthe scope ofthe presentinvention, a com-
puter readable medium having stored thereon computer
executable instructions may be provided that, when ex-
ecuted, perform any of the methods described in the em-
bodiments of the present disclosure.

[0085] Specifically, for example, the processor may be
configured to transmit configuration information to the
user equipment side (the configuration information is the
same as described above, and details are not described
herein); and detect a possible random preamble signal
on the configured random access occasions; or the net-
work device detects the uplink signal transmitted by the
user equipment on the configured uplink transmission
resource.

[0086] The term "terminal device" or "UE" used herein
may refer to any terminal having wireless communica-
tions capabilities, including but not limited to, mobile
phones, cellular phones, smart phones, or personal dig-
ital assistants (PDAs), portable computers, image cap-
ture devices such as digital cameras, gaming devices,
music storage and playback appliances and any portable
units or terminals that have wireless communications ca-
pabilities, or Internet appliances permitting wireless In-
ternet access and browsing and the like.

[0087] The term "base station" (BS) or "network de-
vice", used herein may also referto eNB, eNodeB, NodeB
or base transceiver station (BTS) etc., depending on the
technology and terminology used.

[0088] The "memory" herein may be of any type suit-
able to the local technical environment and may be im-
plemented using any suitable data storage technology,
including but not limited to semiconductor-based mem-
ory devices, magnetic memory devices and systems, op-
tical memory devices and systems, fixed memory and
removable memory.

[0089] The processor may be of any type suitable to
the local technical environment, and may include one or
more of general purpose computers, special purpose
computers, microprocessors, digital signal processors
(DSPs) and processors based on a multi-core processor
architecture, as non-limiting examples.

[0090] The foregoing are merely preferred embodi-
ments of the present invention, and are not to limit the
present invention.

[0091] Those skilled in the art will appreciate that the
present application includes apparatus related to per-
forming one or more of the operations described herein.
These devices may be specially designed and manufac-
tured for required purposes, or may also include known
devices in a general-purpose computer. These devices
have computer programs stored therein that are selec-
tively activated or reconfigured. Such computer pro-
grams may be stored in a device (e.g., a computer) read-
able medium orin any type of medium suitable for storing
electronic instructions and respectively coupled to a bus,
including but not limited to, any types of disks (including
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floppy disks, optical disks. CD-ROMs, and magnetic-op-
tical disks), read-only memory (ROM), random access
memory (RAM), erasable programmable ROM
(EPROM), electrically erasable programmable ROM
(EEPROM), flash memory, magnetic or optical cards.
That is, the readable medium includes any medium that
is stored or transmitted by a device (e.g., a computer) in
a readable form.

[0092] It should be understood by those skilled in the
art that computer program instructions may be used to
realize each block in structure diagrams and/or block di-
agrams and/or flowcharts as well as a combination of
blocks in the structure diagrams and/or block diagrams
and/or flowcharts. It should be understood by those
skilled in the art that these computer program instructions
may be provided to general purpose computers, special
purpose computers or other processors of programma-
ble data processing means to be implemented, so that
solutions designated in a block or blocks of the structure
diagrams and/or block diagrams and/or flow diagrams
are executed by computers or other processors of pro-
grammable data processing means.

Claims

1. A method for transmitting and receiving a signal, by
aUE, userequipment, (800), the method comprising:

receiving random access configuration informa-
tion including mapping information between at
least one random access occasion and at least
one synchronization signal block, SSB, and a
timing advance, TA, value, from a base station
(900);

receiving a SSB from the base station;
identifying (S110) a random access occasion
corresponding to the received SSB and the TA
value for the random access occasion based on
the random access configuration information;
performing (S120) listen before talk, LBT, based
on the identified TA value; and

in case of a success of the LBT, transmitting
(S130) a random access preamble on the iden-
tified random access occasion.

2. The method of claim 1, wherein, the TA value com-
prises one of the following:

a maximum TA value;

a cell specific TA value configured by a base
station; and

a user equipment specific TA value configured
by the base station.

3. The method of claim 1, further comprising:
in case of a failure of the LBT, performing the LBT
before the TA of a next random access occasion.
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4. The method of claim 1, further comprising:
in case of a failure of the LBT, determining an oper-
ation of a power ramping counter and/or a preamble
transmission counter, according to a positional rela-
tionship between a next random access occasion
and the random access occasion previous to the next
random access occasion.

5. The method of claim 4, wherein, determining the op-
eration of the power ramping counter and/or the pre-
amble transmission counter comprises:
adding 1 to the power ramping counter and/or the
preamble transmission counter in case that one of
the following conditions exists:

the next random access occasion is a first ran-
dom access occasion in a time period;

the next random access occasion and the ran-
dom access occasion previous to the next ran-
dom access occasion belong to two different
time periods;

the interval between the next random access
occasion and the random access occasion pre-
vious to the next random access occasion is
greater than or equal to a threshold, wherein the
threshold is a pre-fixed time length, or a time
length configured by the base station.

6. The method ofclaim 5, wherein, the time period com-
prises at least one of the following:

a mapping period between the SSB to the ran-
dom access occasion;

a mapping pattern period between the SSB to
the random access occasion;

a random access configuration period; and

a SSB period.

7. The method of claim 1, wherein the method further
comprises:

determining priority information of an uplink sig-
nal;

determining, according to the determined prior-
ity information of the uplink signal, a timing ad-
vance value of the uplink signal, TA_ul,;
performing the LBT before the TA_ul of a time-
frequency resource of the uplink signal; and
incase of asuccess of the LBT before the TA_ul,
transmitting the uplink signal, wherein, the pri-
ority information of the uplink signal is obtained
or preset from the base station.

8. The method of claim 7, wherein,
the timing advance value of the uplink signal with a
higher priority is greater than or equal to the timing
advance value of the uplink signal with a lower pri-
ority.
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A method for transmitting and receiving a signal, by
a base station (900), the method, comprising:

transmitting, to a user equipment, UE (800), ran-
dom access configuration information including
mapping information between at least one ran-
dom access occasion and at least one synchro-
nization signal block, SSB, and a timing ad-
vance, TA, value

transmitting the at least one SSB; and

in case that, based on the random access con-
figuration information, a random access occa-
sion corresponding to one of the at least one
SSB is identified (S110) by the UE and a listen
before talk, LBT, is performed (S120) success-
fully at the UE based on the TA value, receiving
a random access preamble transmitted (S130)
by the UE on the random access occasion.

A user equipment, UE, (800) for transmitting and re-
ceiving a signal, the UE (800) comprising:

a transceiver; and
a processor coupled with the transceiver and
configured to:

receive random access configuration infor-
mation including mapping information be-
tween atleast one random access occasion
and at least one synchronization signal
block, SSB, and a timing advance, TA, val-
ue, from a base station (900),

receive a SSB from the base station,
identify (S110) a random access occasion
corresponding to the received SSB and a
timing advance, TA value for the random
access occasion based on the random ac-
cess configuration information perform
(S120) listen before talk, LBT, based on the
identified TA value, and in case of a success
of the LBT, transmit (S130) a random ac-
cess preamble on the identified random ac-
cess occasion.

The UE of claim 10, wherein, the TA value comprises
one of the following:

a maximum TA value;

a cell specific TA value configured by a base
station; and

a user equipment specific TA value configured
by the base station.

The UE of claim 10, wherein the processor is further
configured to:

in case of afailure ofthe LBT, perform the LBT before
the TA of a next random access occasion.
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The UE of claim 10, wherein the processor is further
configured to:

incase of afailure ofthe LBT, determine an operation
of a power ramping counter and/or a preamble trans-
mission counter, according to a positional relation-
ship between a next random access occasion and
the random access occasion previous to the next
random access occasion.

The UE of claim 10, wherein the processor is further
configured to:

determine priority information of an uplink sig-
nal,

determine, according to the determined priority
information of the uplink signal, the timing ad-
vance value of the uplink signal (TA_ul),
perform the LBT before the TA ul of a time-fre-
quency resource of the uplink signal, and
incase of asuccess of the LBT before the TA_ul,
transmit the uplink signal, wherein, the priority
information of the uplink signal is obtained or
preset from the base station.

A base station (900) for transmitting and receiving a
signal, the base station comprising:

a transceiver; and
a processor coupled with the transceiver and
configured to:

transmit, to a user equipment, UE (800),
random access configuration information
including mapping information between at
least one random access occasion and at
least one synchronization signal block,
SSB, and a timing advance, TA, value
transmit the at least one SSB; and

in case that, based on the random access
configuration information, arandom access
occasion corresponding to one of the at
least one SSB is identified (S110) by the UE
and a listen before talk, LBT, is performed
(8120) successfully at the UE based on the
TA value, receiving a random access pre-
amble transmitted (S130) by the UE on the
random access occasion.

Patentanspriiche

1.

Verfahren zum Senden und Empfangen eines Sig-
nals durch ein UE, Benutzergerat, (800), wobei das
Verfahren umfasst:

Empfangen von Zufallszugriffs-Konfigurations-
informationen, die Abbildungsinformationen
zwischen mindestens einer Zufallszugriffsgele-
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genheit und mindestens einem Synchronisati-
onssignalblock, SSB, und einem Zeitvorlauf-,
TA,-Wert, enthalten, von einer Basisstation;
Empfangen eines SSB von der Basisstation
(900);

Identifizieren (S110) einer Zufallszugriffsgele-
genheit, die dem empfangenen SSB und dem
TA-Wert fir die Zufallszugriffsgelegenheit ent-
spricht, basierend auf den Zufallszugriffs-Konfi-
gurationsinformationen;

Durchfilhren (S120) von Listen before Talk,
LBT, auf der Grundlage des identifizierten TA-
Werts; und

im Falle eines erfolgreichen LBT Ubertragen
(S130) einer Zufallszugriffspraambel bei der
identifizierten Zufallszugriffsgelegenheit.

Verfahren nach Anspruch 1, wobei der TA-Wert ei-
nen der folgenden Werte umfasst:

einen maximalen TA-Wert;

einen zellenspezifischen TA-Wert, der von einer
Basisstation konfiguriert wird; und

einen flir das Benutzergerat spezifischen TA-
Wert, der von der Basisstation konfiguriert wird.

Verfahren nach Anspruch 1, ferner umfassend:

im Falle eines Fehlschlags des LBT, Durchfiihren
des LBT vor dem TA einer nachsten Zufallszugriffs-
gelegenheit.

Verfahren nach Anspruch 1, ferner umfassend:

im Falle eines Fehlschlags des LBT, Bestimmen ei-
nes Betriebs eines Leistungsrampenzahlers
und/oder eines PraambellUbertragungszahlers ge-
mafl einer Positionsbeziehung zwischen einer
nachsten Zufallszugriffsgelegenheit und der Zufalls-
zugriffsgelegenheit vor der nachsten Zufallszugriffs-
gelegenheit.

Verfahren nach Anspruch 4, wobei die Bestimmung
des Betriebs des Leistungsrampenzahlers und/oder
des Praambelilibertragungszahlers umfasst:
Addieren von 1 zum Leistungsrampenzahler
und/oder zum Praambeliibertragungszahler, wenn
eine der folgenden Bedingungen vorliegt:

die nachste Zufallszugriffsgelegenheit ist die
erste Zufallszugriffsgelegenheit in einer Zeitpe-
riode;

die nachste Zufallszugriffsgelegenheit und die
vor der nachsten Zufallszugriffsgelegenheit lie-
gende Zufallszugriffsgelegenheit gehdren zu
zwei verschiedenen Zeitperioden;

das Intervall zwischen der nachsten Zufallszu-
griffsgelegenheit und der Zufallszugriffsgele-
genheit, die der nachsten Zufallszugriffsgele-
genheit vorausging, ist groRer als oder gleich
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einem Schwellenwert, wobei der Schwellenwert
eine vordefinierte Zeitlange oder eine von der
Basisstation konfigurierte Zeitlange ist.

6. Verfahren nach Anspruch 5, wobei die Zeitperiode

mindestens eines von Folgendem umfasst:

eine Abbildungsperiode zwischendem SSB und
der Zufallszugriffsgelegenheit;

eine Abbildungsmusterperiode zwischen dem
SSB und der Zufallszugriffsgelegenheit;

eine Zufallszugriffs-Konfigurationsperiode; und
eine SSB-Periode.

7. Verfahren nach Anspruch 1, wobei das Verfahren

ferner umfasst:

Bestimmen von Prioritatsinformationen eines
Uplink-Signals;

Bestimmen, entsprechend der ermittelten Prio-
ritatsinformation des Uplink-Signals, eines Zeit-
vorlaufwertes des Uplink-Signals, TA_ul,;
Durchfiihren der LBT vor dem TA _ul einer Zeit-
Frequenz-Ressource des Uplink-Signals; und
im Falle eines erfolgreichen LBT vordem TA_ul,
Ubertragen des Uplink-Signals,

wobei die Prioritatsinformation des Uplink-Sig-
nals von der Basisstation erhalten oder vorein-
gestellt wird.

8. Verfahren nach Anspruch 7, wobei,

der Zeitvorlaufwert des Uplink-Signals mit héherer
Prioritat groRer oder gleich dem Zeitvorlaufwert des
Uplink-Signals mit niedrigerer Prioritat ist.

Verfahren zum Senden und Empfangen eines Sig-
nals durch eine Basisstation (900), wobei das Ver-
fahren Folgendes umfasst:

Ubertragen von Zufallszugriffs-Konfigurations-
informationen, die Abbildungsinformationen
zwischen mindestens einer Zufallszugriffsgele-
genheit und mindestens einem Synchronisati-
onssignalblock, SSB, und einem Zeitvorlauf-,
TA,-Wert, enthalten, an ein Benutzergerat, UE
(800)

Ubertragen des mindestens einen SSB; und
fur den Fall, dass, basierend auf den Zufallszu-
griffs-Konfigurationsinformationen, eine Zu-
fallszugriffsgelegenheit, die einem des mindes-
tens einen SSB entspricht, durch das UE iden-
tifiziert wird (S110) und ein Listen before Talk,
LBT, erfolgreich an dem UE basierend auf dem
TA-Wert durchgefiihrt wird (120), Empfangen
einer Zufallszugriffspréaambel, die durch das UE
bei der Zufallszugriffsgelegenheit tbertragen
wird (S130).
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Benutzergerat, UE, (800) zum Senden und Empfan-
gen eines Signals, wobei das UE (800) umfasst:

einen Transceiver; und
einen mitdem Transceiver gekoppelten Prozes-
sor, der konfiguriert ist zum :

Empfangen von Zufallszugriffs-Konfigurati-
onsinformationen, die Abbildungsinformati-
onen zwischen mindestens einer Zufallszu-
griffigelegenheit und mindestens einem
Synchronisationssignalblock, SSB, und ei-
nem Zeitvorlauf-, TA-,Wert, enthalten, von
einer Basisstation (900),

Empfangen eines SSB-Signals von der Ba-
sisstation,

Identifizieren (S110) einer Zufallszugriffs-
gelegenheit, die dem empfangenen SSB
entspricht, und eines Zeitvorlaufs-, TA,
-Wertes fur die Zufallszugriffsgelegenheit
auf der Grundlage der Zufallszugriffs-Kon-
figurationsinformationen

Durchfiihren (S120) von Listen before Talk,
LBT auf der Grundlage des identifizierten
TA-Werts, und

im Falle eines erfolgreichen LBT, Senden
(S130) einer Zufallszugriffspréambel bei
der identifizierten Zufallszugriffsgelegen-
heit.

UE nach Anspruch 10, wobei der TA-Wert einen der
folgenden Werte umfasst:

einen maximalen TA-Wert;

einen zellenspezifischen TA-Wert, der von einer
Basisstation konfiguriert wird; und

einen fir das Benutzergerat spezifischen TA-
Wert, der von der Basisstation konfiguriert wird.

UE nach Anspruch 10, wobei der Prozessor weiter-
hin konfiguriert ist, um:

im Falle eines Fehlschlags des LBT den LBT vor
dem TA des nachsten Zufallszugriffs durchfiihren.

UE nach Anspruch 10, wobei der Prozessor weiter-
hin konfiguriert ist, um:

im Falle eines Fehlschlags des LBT einen Betrieb
eines Leistungsrampenzahlers und/oder eines Pra-
ambellibertragungszahlers entsprechend einer Po-
sitionsbeziehung zwischen einer nachsten Zufalls-
zugriffsgelegenheit und der Zufallszugriffsgelegen-
heit vor der nachsten Zufallszugriffsgelegenheit zu
bestimmen.

UE nach Anspruch 10, wobei der Prozessor weiter-
hin konfiguriert ist, um:

die Prioritatsinformationen eines Uplink-Signals

10

20

25

30

35

40

45

50

55

18

zUu bestimmen,

entsprechend der ermittelten Prioritatsinforma-
tion des Uplink-Signals den Zeitvorlaufwert des
Uplink-Signals (TA_ul) zu bestimmen,

das LBT vor dem TA_ul einer Zeit-Frequenz-
Ressource des Uplink-Signals durchzufiihren,
und

im Falle eines erfolgreichen LBT vor dem TA_ul
das Uplink-Signal zu senden,

wobei die Prioritatsinformation des Uplink-Sig-
nals von der Basisstation erhalten oder vorein-
gestellt wird.

15. Basisstation (900) zum Senden und Empfangen ei-

nes Signals, wobei die Basisstation umfasst:

einen Transceiver; und
einen mitdem Transceiver gekoppelten Prozes-
sor, der konfiguriert ist zum:

Ubertragen von Zufallszugriffskonfigurati-
onsinformationen, die Abbildungsinformati-
onen zwischen mindestens einer Zufallszu-
griffsgelegenheit und mindestens einem
Synchronisationssignalblock, SSB, und ei-
nem Zeitvorlaufwert (TA) enthalten, an ein
Benutzergerat, UE, (800)

Ubertragen des mindestens einen SSB;
und

fur den Fall, dass, basierend auf der Zufalls-
zugriffs-Konfigurationsinformation,  eine
Zufallszugriffsgelegenheit, die einem des
mindestens einen SSB entspricht, durch
das UE identifiziert wird (S110) und ein Lis-
ten before Talk, LBT, erfolgreich an dem UE
basierend auf dem TA-Wert durchgefiihrt
wird (S120), Empfangen einer Zufallszu-
griffspréaambel, die durch das UE beider Zu-
fallszugriffsgelegenheit Ubertragen wird
(S130).

Revendications

Procédé de transmission et de réception d’un signal,
par un UE, équipement utilisateur, (800), le procédé
comprenant :

recevoir des informations de configuration d’ac-
cés aléatoire comprenant des informations de
mappage entre au moins une occasion d’acces
aléatoire et au moins un bloc de signal de syn-
chronisation, SSB, et une valeur d’avance tem-
porelle, TA, en provenance d’'une station de
base ;

recevoir un SSB en provenance de la station de
base (900) ;

identifier (S110) une occasion d’accés aléatoire
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correspondant au SSB regu et a la valeur TA
pour I'occasion d’accés aléatoire surla base des
informations de configuration d’acces aléatoire ;
exécuter (S120) I'écoute avant de parler, LBT,
sur la base de la valeur TA identifiée ; et

en cas de succes de la LBT, transmettre (S130)
un préambule d’accés aléatoire a I'occasion
d’acces aléatoire identifiée.

2. Procédé delarevendication 1, dans lequel, la valeur

TA comprend I'un des éléments suivants :

une valeur maximale de TA ;

une valeur TA spécifique a la cellule configurée
par une station de base ; et

une valeur TA spécifique a I'’équipement utilisa-
teur configurée par la station de base.

Procédé de la revendication 1, comprenant en
outre :

en cas défaillance de la LBT, effectuer la LBT avant
le TA d’'une prochaine occasion d’acces aléatoire.

Procédé de la revendication 1, comprenant en
outre :

en cas de défaillance de la LBT, déterminer le fonc-
tionnement d’'un compteur de montée en puissance
et/ou d’'un compteur de transmission de préambule,
enfonction d’une relation de position entre I'occasion
d’acces aléatoire suivante et l'occasion d’accés
aléatoire précédant 'occasion d’accées aléatoire sui-
vante.

Procédé de la revendication 4, dans lequel la déter-
mination du fonctionnement du compteur de montée
en puissance et/ou du compteur de transmission de
préambule comprend :

ajouter 1 au compteur de montée en puissance et/ou
au compteur de transmission de préambule si 'une
des conditions suivantes est remplie :

la prochaine occasion d’accés aléatoire est une
premiére occasion d’accés aléatoire dans une
période de temps ;

la prochaine occasion d’acces aléatoire et I'oc-
casion d’acces aléatoire précédant la prochaine
occasion d’accés aléatoire appartiennent a
deux périodes de temps différentes ;
l'intervalle entre I'occasion d’accés aléatoire sui-
vante etl'occasion d’acces aléatoire précédente
est supérieur ou égal a un seuil, le seuil étant
une durée prédéfinie ou une durée configurée
par la station de base.

Procédé de la revendication 5, dans lequel, la pério-
de de temps comprend au moins 'un des éléments
suivants :
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une période de mappage entre le SSB et I'oc-
casion d’acces aléatoire ;

une période de schéma de mappage entre le
SSB et 'occasion d’accés aléatoire ;

une période de configuration d’acces aléatoire ;
et

une période de SSB.

Procédé de la revendication 1, dans lequel le procé-
dé comprend en outre :

déterminer des informations de priorité d’un si-
gnal de liaison montante ;

déterminer, en fonction des informations de
priorité déterminées du signal de liaison mon-
tante, une valeur d’avance temporelle du signal
de liaison montante, TA ul, ;

effectuerla LBT avantle TA_ul d’'une ressource
temps-fréquence du signal de liaison montante ;
et

en cas de succes de la LBT avant le TA ul,
transmettre le signal de liaison montante,
dans lequel les informations de priorité du signal
de liaison montante sont obtenues ou prédéfi-
nies a partir de la station de base.

Procédé de la revendication 7, dans lequel,

la valeur d’avance temporelle du signal de liaison
montante ayant une priorité plus élevée est supé-
rieure ou égale a la valeur d’avance temporelle du
signal de liaison montante ayant une priorité moins
élevée.

Procédé d’émission et de réception d’un signal, par
une station de base (900), le procédé comprenant :

transmettre, a un équipement utilisateur, UE
(800), des informations de configuration d’acces
aléatoire comprenant des informations de map-
page entre au moins une occasion d’acces aléa-
toire et au moins un bloc de signal de synchro-
nisation, SSB, et une valeur d’avance temporel-
le, TA.

transmettre I'au moins un SSB ; et

dans le cas ou, sur la base des informations de
configuration d’acces aléatoire, une occasion
d’accés aléatoire correspondant a un de l'au
moins un SSB est identifiée (S110) par 'UE et
qu’une écoute avant de parler, LBT, est effec-
tuée (120) avec succes a I'UE sur la base de la
valeur TA, recevoir un préambule d’acces aléa-
toire transmis (S130) par 'UE aI'occasion d’ac-
cés aléatoire.

10. Equipement utilisateur, UE, (800) pour transmettre

et recevoir un signal, 'UE (800) comprenant :

un émetteur-récepteur ; et
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un processeur couplé a I'émetteur-récepteur et
configuré pour :

recevoir des informations de configuration
d’acces aléatoire comprenant des informa-
tions de mappage entre au moins une oc-
casion d’acces aléatoire etau moinsun bloc
de signal de synchronisation, SSB, et une
valeur d’avance temporelle, TA, en prove-
nance d’'une station de base (900),
recevoir un SSB depuis la station de base,
identifier (S110) une occasion d’acces aléa-
toire correspondant au SSB recgu et a une
valeur d’avance temporelle, TA pour I'occa-
sion d’acceés aléatoire sur la base des infor-
mations de configuration d’accés aléatoire
effectuer (S120) I'écoute avant de parler,
LBT, surlabase dela valeur TAidentifiée, et
en cas de succes de la LBT, transmettre
(S130) un préambule d’acces aléatoire a
'occasion d’acces aléatoire identifiée.

UE de la revendication 10, dans lequel, la valeur TA
comprend I'un des éléments suivants :

une valeur maximale de TA ;

une valeur TA spécifique a la cellule configurée
par une station de base ; et

une valeur TA spécifique a I'équipement utilisa-
teur configurée par la station de base.

UE de larevendication 10, dans lequel le processeur
est en outre configuré pour :

en cas de défaillance de la LBT, effectuer la LBT
avant 'AT d’'une prochaine occasion d’acces aléa-
toire.

UE de larevendication 10, dans lequel le processeur
est en outre configuré pour :

en cas de défaillance de la LBT, déterminer le fonc-
tionnement d’'un compteur de montée en puissance
et/ou d’'un compteur de transmission de préambule,
enfonction d’une relation de position entre I'occasion
d’accés aléatoire suivante et I'occasion d’acces
aléatoire précédant 'occasion d’accées aléatoire sui-
vante.

UE de larevendication 10, dans lequel le processeur
est en outre configuré pour :

déterminer les informations de priorité d'un si-
gnal de liaison montante,

déterminer, en fonction des informations de
priorité déterminées pour le signal de liaison
montante, la valeur d’avance temporelle du si-
gnal de liaison montante (TA_ul),

effectuerla LBT avantle TA_ul d’'une ressource
temps-fréquence du signal de liaison montante,
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et

en cas de succes de la LBT avant le TA ul,
transmettre le signal de liaison montante,
I'information sur la priorité du signal de liaison
montante étant obtenue ou prédéfinie par la sta-
tion de base.

15. Station de base (900) pour la transmission et la ré-

ception d’un signal, la station de base comprenant :

un émetteur-récepteur ; et
un processeur couplé a I'émetteur-récepteur et
configuré pour :

transmettre, a un équipement utilisateur,
UE (800), des informations de configuration
d’acces aléatoire comprenant des informa-
tions de mappage entre au moins une oc-
casiond’acces aléatoire et au moins un bloc
de signal de synchronisation, SSB, et une
valeur d’avance temporelle, TA.
transmettre I'au moins un SSB ; et

dans le cas ou, sur la base des informations
de configuration d’accés aléatoire, une oc-
casion d’accés aléatoire correspondant a
'un de l'au moins un SSB est identifiée
(S110) par 'UE et qu’une écoute avant de
parler, LBT, est effectuée (S120) avec suc-
cés a I’'UE sur la base de la valeur TA, re-
cevoir un préambule d’accés aléatoire
transmis (S130) par 'UE a I'occasion d’ac-
cés aléatoire.
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[Fig. 4]
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[Fig. 5]
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[Fig. 7]
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[Fig. 10]
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